Arguing against the common perception of technology as passive, neutral, and universal, this article presents a theoretical analysis of a commonly used and frequently studied technology-Computer Mediated Communication (CMC)-to illustrate how a technology that is often undistinguished in practice and research is indeed active, biased, and specific. We then report two exploratory studies that attempt to test the proposed framework with empirical evidence. The findings suggest that differences in the features of two CMC sub-technologies result in different effects on student-student interactions and vocabulary learning. We are able to both theoretically and empirically demonstrate that CMC technology can be realized in multiple forms and shapes, each of which has its own individual characteristics. These different characteristics are distributed across four different dimensions: temporality, spatiality, identity, and modality. Depending on their relative location on these 
INTRODUCTION
There is a common belief that technology is just a tool, a means to an end, in education. When educators consider using technologies in their teaching, rarely is it the case that they want to teach their students how to use the technology. Their real goal is usually to address the content of subject matter or some ability or qualities beyond the technology. This technology-as-tool belief, however, is often misinterpreted. Although there are all kinds of tools, and different tools have different qualities, the common interpretation of this analogy tends to highlight three attributes that are counterproductive to making effective uses of technology. First, it highlights the passivity of technology. A tool is subject to its user; it does whatever the user wishes. A common phrase that illustrates this perception is "Guns don't kill people. People kill people." This leads to the second attribute of tools-neutrality. A tool is pedagogically neutral (Levy, 1997) . As Means (1994) states, " [I] n and of itself, technology contains neither pedagogical philosophy nor content bias." (p. 3). The third attribute of technology is the "tool analogy" which draws attention to its universality-the notion that all technologies are the same. This obscures the specific nature of certain technologies in the same way the phrase, "He is Chinese" obscures the differences among people from various regions of China. Papert (1987) asks the obviously absurd question: "Do hammers and saws produce good furniture?" (p. 24) to illustrate the technocentric attitudes that many educators have toward computers. Such attitudes ignore the fact that tools, by design, have specific qualities, each intended for a specific purpose and each yielding different results.
The perception of technology as passive, neutral, and universal is problematic in itself. What is even more problematic, though, is that this perception is indeed partly true and useful under some very specific circumstances. This partial truth often overshadows its problems by telling only half of the story, and this incomplete understanding of technology can easily lead to a number of serious negative consequences for research and practice. First, assuming that technologies are passive, obedient tools completely subject to the user leads to misuse, due to a lack of understanding of the forms and functions of each particular technology. This assumption gives educators a false sense of empowerment, as well as a feeling of guilt when they do not achieve their intended goals with the technology because "it's up to the teachers to make good use of technology." In reality, technology is neither passive nor neutral. It comes with shapes and expectations. A piece of software often conveys a certain teaching approach, which to a certain degree actively shapes what the teacher can do with it. Even the mere presence of a computer in a classroom changes the pedagogical environment. As Latour (1996) argues, technological objects can serve as active social actors, just as human beings do. Nardi and O'Day (1999) make similar arguments that technology actively interacts with human beings to form "information ecologies." This brings us to a second misconception: neutrality.
Viewing technology as free of pedagogical or philosophical bias has clear negative consequences. Technologies are inherently biased because they are built to accomplish certain very specific goals (Bromley, 1998) , which means that some technologies are good for some tasks while not so good for other tasks. A staircase, for example, is a great technology for people who can walk but it is undoubtedly biased against those who use wheelchairs. Eudora is good for processing electronic mail but not very good for designing web pages or graphics. Likewise, PowerPoint may be better suited for presentations than for word processing. Ignoring the affordances and constraints (or the inherent bias) of technology is likely to result in incompatibility between tasks and tools as well as between pedagogy and technology, which, as research suggests, can severely limit the effectiveness of technology as an educational tool (Zhao, Pugh, Sheldon, & Byers, 2002) .
Lastly, viewing technology as universal is problematic as well. The negative consequences of overlooking the specific features of a type of technology are evidenced by the research on word processing and writing. While there is a large body of literature on the effects of word processing technology on student writing, it is quite difficult to draw any meaningful conclusions because, over the years, word processing technology has gone through several generations. The functions of and ways to operate word processing programs today are drastically different from their ancestors a decade ago. These changes, coupled with the interface and computing power revolution, undoubtedly have had an impact on the collective writing experience of students. Yet, since in most of the research on word processors we refer to this technology simply as "word processing," it is difficult to know exactly what features have made the difference. Thus, when one generation of technology replaces the previous one, the research findings about the last generation of technology will no longer necessarily apply to the new generation.
Technological advances have been both facilitative and confounding for Computer Assisted Language Learning (CALL) research, and meaningful interpretation of data across various CALL studies remains largely elusive. As Chapelle (1994) notes, "It has become apparent that technical capabilities for data collection in CALL environments far exceed our current theoretical and analytical capabilities for their description and interpretation" (p. 42).
What is needed when comparing the effects various CALL applications have on language use and acquisition is an understanding of the various interface features and patterns of technology, as well as a critical examination of their constraints, affordances, and biases. In this article we attempt to tell the other half of the story: that technology is active, biased, and specific. We will do so in two ways. First, we present an analysis of a commonly used and frequently studied technology-Computer Mediated Communication (CMC)-to illustrate how a technology that is often undistinguished in practice and research is indeed active, biased, and specific. Second, we report two small-scale, exploratory studies suggesting that differences in the features of two CMC sub-technologies result in different effects on student-student interactions and learning.
UNDERSTANDING CMC
When we try to understand or describe the similarities and differences found in two or more objects of study, we attempt to establish qualities that represent the fundamental nature of the objects in question, and also to articulate clear and legitimate points of comparison. As Cherny (1999) points out, "discourse patterns are related to the technical affordances of a system as well as the contexts of use" (p. 150). In other words, Cherny suggests that in order to study the interactivity of a system, it is necessary to first account for the different features present in the interface and infrastructure of the computerized environment in question. In our analysis of CMC technologies, we found the following four qualities to be fundamental: temporality (synchronous vs. asynchronous), identity/anonymity, modality (oral vs. written), and spatiality.
Temporality
Communication can take place in two fundamentally different modes in terms of time: asynchronous, in which there is some delay in when the message is sent, received, and answered; and synchronous, in which communication takes place in real time. Face-to-face conversations represent the synchronous end of this continuum, while traditional post-office letters represent the asynchronous end of the continuum. In CMC, email is a representative of asynchronous communication, while Internet Relay Chat (IRC) exemplifies synchronous communication.
The temporality of communication, or the amount of time expected for information to reach its intended audience, has considerable impact on the discourse and behavior of the interlocutors. From the sender's perspective, the perception that a piece of information is processed by its audience immediately may prompt the person to more carefully consider the consequences of the message (Zhao, 1998) . The recipient may feel greater pressure to respond immediately in synchronous communication than in asynchronous situations. During real-time synchronous communication, there is less time to contemplate the content of a message and respond to it. In contrast, asynchronous communication allows for more time to work on responses, which may then prompt a more in-depth understanding of the information and more thoughtful responses. Bernhardt and Kamil (1998) report that during asynchronous communication, their students begin to pick up on commonalities across related messages and make connections that would not be as salient in real-time communication. Further, the students seemed to be more critical in their interpretations of assigned readings. The basic nature of the news group format, which Bernhardt and Kamil employed in this study, allowed students sufficient time to think about the issues, their replies, and the responses of other students before making additional follow-up comments. Kern (1998) points out that one notable aspect of synchronous written interaction (SWI) is the unique structure of participation and its effect on the way topics are explored. Further, in contrast to more traditional classrooms, the structure of participation in synchronous interaction is not determined by the teacher, but collaboratively by the group. Foreign language (FL) classroom studies (Chun, 1994; Kern, 1995) have identified important changes in the interactional patterns among students and teachers in terms of the amount of production. Similarly, participation structures during English as a second language (ESL) group work have been found to be more equitable (Sullivan & Pratt, 1996; Warschauer, 1996) . Unlike oral discussions, which either proceed linearly from one speaker to the next or follow the rules of turn-taking (Sacks, Schegloff, & Jefferson, 1974) , SWI develops in a multilinear and associative fashion. Indeed, turn-taking in the sense conceived of by Sacks, Schegloff, and Jefferson (1974) is not present in CMC, largely because the former assume that all potential speakers have access to the same channel(s) of communication at once. Moreover, CMC is a "lean" medium compared to face-to-face interaction, relying on fewer channels for the transmission of messages. In fact, most CMC systems are one-way in nature. That is, only one interactant at a time can travel a given channel. It is technically impossible for the addressee to respond while the message is being written (Herring, 1999) . For these reasons, disrupted turn adjacency is the rule rather than the exception in synchronous CMC. Users often need to "back up" to answer a question after they have already moved on to a new topic.
Identity
CMC technologies also differ in terms of the degree of identity revelation of participants to each other. Whereas some CMC technologies afford completely anonymous communication where participants do not reveal their identities, other CMC technologies support communication where participants are more aware of each other's identities. Email offers less support for anonymity because, even though one can claim to be a different person, it is relatively easy to trace email addresses. Video conferencing, for example, allows for much less anonymity than IRC because video images of the participants are projected along with the audio.
The degree of anonymity has been shown to have a significant impact on the nature of communication. It has been found to create a certain distance between participants that may contribute to an atmosphere of critical receptivity (Kern, 1998) . This anonymity may also cause the transitory character of the language produced in a chat environment. When communicating through a chat program, there is a different sense of connection to the word; it does not belong to the speaker in the sense that a spoken word does (Werry, 1996) . Indeed, in the vast anonymity of cyberspace there is little pressure of the sort imposed on an individual by another's physical presence. This is significant from various language acquisition perspectives, which view affective factors as key to the learning process.
The anonymity of CMC has also been claimed to result in decreased inhibition, leading to self-disclosure on the one hand, and increased expressions of hostility on the other (Kiesler et al., 1984; Kim & Raja, 1991; both as cited in Herring, 1996) . In contrast, this lack of identity may allow a potential freedom from various forms of prejudice, although there is conflicting research in this area (Herring, 1996) . A competing explanation for this high degree of self-disclosure by participants is that in wide-area networked communication, there is a slim chance of actually meeting the other person, and thus little "risk" is involved. This worry-free attitude may have the added advantage of facilitating intercultural understanding. However, as Zhao (1998) points out, anonymity can be a "doubleedged sword." In his study, anonymity encouraged participants to be more critical during peer reviews, yet it also led them to work less. Similarly, anonymity encouraged learners to focus more on fellow students' journals while engaged in peer editing sessions, but yielded less helpful and lower quality reviews than reviews in the "identifiable" condition.
Modality
CMC technologies also differ in terms of modality of information presentation. Some technologies support only written text, while others can include audio and video. It seems intuitive that the number of sensory channels open during CMC will affect the nature of the interaction. Newton (1996) , for example, argues that thought is based on mental images, which are not only visual. Images are activated traces of sensory experiences, and can occur in any modality. As computer mediated interaction can present material in more than one modality, it can provide learners with richer mental images, thus facilitating language learning. Indeed, schema theory (Anderson, Spiro, & Montague, 1984) and the dual coding model (Paivio, 1986) would both argue for the beneficial effects of a multisensory presentation of material on learning.
Research seems to suggest that multimedia information may aid in the comprehension of information by supporting the various cognitive processes involved in comprehension (Chun & Plass, 2000) . In a study which examined the effects of multimedia annotations on vocabulary acquisition, Chun and Plass (1996) found significantly higher retention scores for words annotated with text and pictures as compared to words annotated with text only or text and video combined. According to Chun and Plass, as students simultaneously read the printed word in the target language, hear its digitized sound representation, and see the stationary or video image, they may "develop multiple routes for storing and retrieving vocabulary items or grammatical constructions" (p. 163), thus activating and enhancing the processes for internalizing this information. One perplexing finding in this study was that text with video annotations was not significantly more effective than text-only annotations. A theoretically viable, yet untested, explanation for this is that text and moving images negatively affect learner attention to the salient items. 1 Attention and noticing are argued to be key elements in the acquisition process (Gass, 1997; Schmidt, 1995) . Borras (1993) , in a study of fifth-semester students of French as a foreign language, found that subtitling video clips led to a significantly higher level of overall oral communicative performance than did unsubtitled video. This effect was also significant for each of the subscores for effectiveness, accuracy, organization, and fluency. Warschauer (1999) provides anecdotal evidence linking the sensory mode of input with acquisition. He reports noticing common Hawaiian words in oral conversation that he never "caught" before, and attributes this to having noticed them for the first time in computer-mediated writing. Additional support for this argument comes from a recent study by Salaberry (2000) , who reports that a change in developmental stages in the Spanish verbal past ending was identified earlier in CMC, compared to face-to-face interaction. Taken together, this evidence seems to support the role of noticing (Schmidt, 1995) in the language acquisition process. As CMC allows for greater noticing than does oral communication, input is made more salient, creating favorable conditions for "integration" (Gass, 1997) .
Spatiality
Anthropologist Edward Hall (1959) first suggested that interpersonal distancing is an important form of nonverbal communication. The spatial distance between individuals largely determines the quality and quantity of stimulation that is exchanged. Distance also communicates to participants and observers the nature of the relationship between participants, as well as the nature of the activity. Applying this environmental psychology view of interpersonal distance to CMC, we can see that the various CMC technologies have varying capacities for supporting the manipulation of spatial distances for communication. Email and chat, for example, allow relatively little control over spatial distances, while graphical chat programs such as the Palace and Microsoft Chat allow participants to control the spatial arrangement of the settings, their avatars, and other objects.
Summary: A Taxonomy of CMC Technologies
The above discussion of the different qualities of CMC technologies suggests that CMC technology is not, and cannot be viewed as, one single technology. The many instantiations of CMC technology can have a profound impact on the discourse patterns and communicative behaviors of its participants. As a summary, we present a taxonomy of CMC technologies. This taxonomy attempts to describe various common CMC technologies by locating them on a continuum of the four attributes discussed above.
In order to empirically examine the differential roles CMC features may play in learner-learner interaction and language learning and to test the theoretical power of the taxonomy, we conducted two preliminary experimental studies. Our goal was to preliminarily explore whether, or to what degree, the differences hypothesized in the previous discussions would have an effect on learners' language production and interaction, lexical acquisition, and overall attitudes toward CMC. We emphasize preliminary here because the two experiments reported are very limited in two ways. First, they did not include all the four significant dimensions of CMC technologies as presented in the taxonomy. Second, the studies did not have large random samples. Although we certainly would have liked to conduct more comprehensive studies, we did not do so for the following reasons. First, we thought it might be more useful to present the theoretical hypotheses rather than empirically testing them at the beginning stage. Second, we did not have sufficient resources to carry out such a comprehensive study, which would involve a complex matrix of variables and demand a very large number of subjects. Third, although we were convinced that the hypothesized differences along the four dimensions of CMC technologies are significant, we were not certain of the best design and instruments that would allow us to empirically examine the impact of the differences. Hence, we started by piloting some methods and concepts before seeking more resources.
TESTING THE EFFECTS OF DIFFERENT CMC TECHNOLOGIES
In these studies, we focused on two common CMC technologies: the Palace and the ChatNet. As outlined in Table 1 , the Palace and ChatNet, two popular CMC applications, can be contrasted across the attributes of Modality and Spatiality. The Palace is a multimedia two-dimensional chat program, while ChatNet is a text-only chat program. The two programs are similar on the temporal and identity dimensions-both are synchronous and anonymous-but different on the modality and spatiality dimensions. The Palace is multimedia (with sound, images, avatars, etc.) And is two-dimensional, while ChatNet is text-only and unidimensional. We were concerned with these different features that make each of these two applications unique. Specifically, we were interested in how each application may affect learners' discourse production, social behavior, and language learning, as well as whether learners expressed different attitudes toward the two. Therefore, the following research questions were addressed:
• Does second language (L2) learners' production vary as a function of different CMC technologies? • Do the differential features of CMC technologies affect vocabulary acquisition? • Do learners' perceptions and attitudes toward task-based language learning vary according to the specific CMC technology employed?
The first question is descriptive in nature and attempts to identify whether there are quantitative and qualitative aspects in the learners' production that would suggest differences due to the specific characteristics of each application. By learners' production, we mean the amount of production in terms of words, turns, and on-task discourse as the most distinguishable features. In the second question we addressed more specific concerns for learning, the learning of new vocabulary items. For technical reasons, it was only possible to include the ESL group in this section of the study. The third question relies on learner self-report data and is concerned with the attitudinal and affective factors regarding CMC technology employed in language learning/teaching.
Since this was an exploratory study, few predictions were set in advance. One initial prediction we did make, however, was that language learners wold benefit more from a CMC environment in which more than one channel of communication is provided (e.g., the Palace). Therefore, we hypothesized that the target lexical items would be made more salient to learners in this condition, thus leading to better retention scores on the post-tests. Our rationale for this initial hypothesis is based on the previously-reviewed current literature that points out the potential benefits of a multimedia presentation that draws learners' attention to the target language by means of a simultaneous dual mode of input processing. In addition, Note: The numbers represent a ranking scale: Temporality: 1 = completely synchronous, 5 = completely asynchronous; Anonymity: 1 = least anonymous, 5 = most anonymous; Modality: 1 = oral mode, 2 = written mode, 3 = visual mode; Spatiality: 1 = lowest spatiality, 5 = highest spatiality.
we expected a more favorable overall attitude toward the Palace due to its graphics component, as well as the text-to-speech feature.
METHOD Participants 2
Participants were 14 English as a Second Language (ESL) students enrolled in an intermediate-low level class, and 18 Spanish as a Foreign Language (SFL) learners enrolled in a fifth-semester course at a large public university in the United States. The ESL students were from a variety of first language (L1) backgrounds including Japanese (7), Arabic (3), Chinese (2), Korean (1), and Sinhalese (1). The average age of the ESL participants was 25, with an age range of 18-32. There were seven males and seven females in the ESL group. This group had had some experience with text-based chat programs earlier in the semester. All of them were also familiar with the activity type, which consisted of dyadic, interactional tasks. As a part of their regular class curriculum, they were given ESL tasks similar to the ones they would later do in the online situation. All SFL learners were native speakers of English. The average age of this group was 18.6, with an age range of 18 to 24. There were six males and 12 females. Unlike the ESL group, the SFL group did not have much experience with the task and had not used chat programs in their Spanish class.
Materials
Participants completed a background questionnaire that gathered biographical data and information regarding participants' familiarity with technology. In the ESL group, participants were pre-tested on a written list of 33 lexical items (nouns) and were asked to indicate if: 1) they knew the word; 2) they had seen the word before, but were not entirely sure of its meaning; or 3) they definitely did not know the word. These words were chosen from a larger list of potentially unknown concrete nouns provided by the instructor for their potential "fit" with the nature and theme(s) of the experimental tasks to be used. For the SFL group, the instructor devised a list of words that both fit well with the two tasks and that she was reasonably confident the students did not know (Appendix A). An examination of the SFL transcripts confirmed that most of the words chosen by the instructor for inclusion in the tasks were, indeed, previously unknown by the learners, in that there were often explicit indicators of non-understanding when the target lexical items were used during task completion.
Participants in both groups completed one task for each of the treatment sessions. In an effort to keep the variable of "task" constant, various versions of a single task type were used. These "decision making" tasks (Pica, Kanagy, & Falodun, 1993) consisted of versions A and B, with each participant possessing one or the other version. That is, all participants had exactly the same task with the exception of the three target vocabulary words (four target vocabulary words in the case of the SFL group) listed at the bottom of their task sheets (the items to be used during task completion). Essentially, the task for the Palace asked students to imagine they were preparing for a backpacking expedition across a desert island with limited space for supplies. Learners were asked to choose a total of three useful items from a list of six (eight for the SFL group) total objects. Similarly, the ChatNet task asked learners to imagine they were preparing for a camping/hiking trip to the American Southwest. Again, the total number of useful items they could bring was limited (see Appendix F).
The words used in each treatment (ESL group only) were selected from the pool of vocabulary words on the pretest. The 12 least-known words were selected as the target lexical items for the study. Individual pretest scores suggest that most of the words selected were completely unknown to all of the participants. Each target lexical item was assigned a relative difficulty level based on how many of the participants reported already knowing that particular word. Based on this difficulty level, each item was assigned to one or the other task in alternating fashion to ensure that both tasks possessed target items of about equal relative difficulty.
In the first treatment session, both groups carried out their tasks using the Palace. For the second session, both groups used ChatNet. The Palace is a multimedia chat program that has a graphic background, graphic representation of each participant, text-to-sound audio, and virtual space.
Picture 1 is a screen shot of the Palace chat interface. The text typed while chatting appears in a speech balloon, and is also translated into sound on a Macintosh with Apple's text-to-speech feature. In addition, users can alter their facial expressions and colors, and can travel around in their virtual space with a click of the mouse. In contrast, ChatNet is a text-based chat program that only shows lines of text with no graphic background, speech balloons, or sound (Picture 2).
In an effort to determine whether (ESL) participants "acquired" the target lexical items in the treatment an immediate post-test for the target vocabulary was administered right after each treatment. A delayed post-test was given one week later. The post-tests contained images of the six target lexical items, as well as 18 images of distractor items (all concrete nouns). Participants were asked to match the six target words (text) from the task to the corresponding pictures (labeled A through R) presented on an overhead transparency (Appendices D and E).
In order to determine attitudinal and perceptual differences within each group regarding the interface type, participants were asked to complete a post-treatment evaluation immediately after each treatment session (Appendices B & C). We collapsed Questions 1 to 15 and 17 together to form six distinct categories: On-task, learning, fun, partner/self congeniality, mutual intelligibility, and sound (see Tables 2 and 3 ). Where the questions were "negatively worded" as in question numbers 12, 15, and 17, the Likert scale values were reversed. Similar questions within each category were often worded both positively and negatively to allow us to "cross check" each participant's answers for consistency, to ensure that the participants completed the questionnaires in good faith. None of the usable questionnaires were deemed inconsistent in this respect. Questions 16 and 18 are considered separately in Table 4 , as these were interface-specific and only appeared on the relevant questionnaire. Table 5 illustrates the perceived skill(s) being practiced in each of the conditions. Anecdotal comments by participants were used to further qualify our interpretations of the questionnaire data.
Procedures ESL Group
The training and treatment sessions took place as part of the regularly-scheduled computer lab class time for this group, and students were expected to participate in all sessions. All participants attended a training session for the Palace and ChatNet, as well as both treatment sessions. Before each treatment session the participants were given a half-hour of training on how to use the software. The training involved a guided tour of both programs, which allowed students to familiarize themselves with the technology and the tasks.
The treatment was divided into two sessions. In the first session, participants performed a decision-making task with the Palace; in the second session, they used ChatNet to complete a similar task. In each session, the 14 ESL students were randomly assigned to a computer and accessed the chat room assigned to them. There were a total of seven chat rooms, each housing two participants. Participants then performed a 20-minute language task. All interactions were recorded in text-only computer logs (files).
Procedures SFL Group
The procedures for the SFL group were the same as for the ESL group above, with the exception that participants in the SFL group were neither pre-tested nor post-tested on the vocabulary words. 3 Table 6 provides an overview of these procedures.
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Notes:
Numbers in parentheses indicate the survey questions that make up this category. P is used as the abbreviation for the Palace, and C is used as the abbreviation for ChatNet. *p < .05, independent group t-test.
ANALYSIS
We first coded the transcripts to measure the quantity and nature of production in both environments in terms of the total number of words used, total turns taken, and on/off task turns. Second, we looked at the difference in acquisition of the target lexical items in the ESL group. Third, we examined the differences in students' perceptions of the learning experience through their post-treatment evaluation survey forms. All comparisons were made across the independent variable, CMC interface condition.
Turns
We counted as a turn each time there was a transfer on the "floor" from one participant to the other. In the ESL sample below, there are a total of 14 turns. In an effort to determine which CMC medium best held the attention of participants to the task at hand, we calculated the number of on-and off-task turns for each dyad. We operationalized off-task discourse as that which clearly strays from the goal of completing the task. For example, lines 15-18 contain three off-task turns. Lines 19-21 clearly indicate that the task has not been completed, as 38 / ZHAO ET AL. Participant C continues to inquire about Participant A's comment in line 13. Off-task discourse that is embedded in a predominantly on-task turn was not coded. For example, since the off-task discourse in lines 11-12 is part of an extended on-task turn, these lines are ignored. In the example below, ESL learners are attempting to decide on which items to bring on their hike across the desert island (the Palace). Off-task discourse was also found among participants in the SFL group. In the example below, there are 11 turns. Lines 5-15 contain eight off-task turns. This off-task discourse initiated by interlocutor B is embedded within two segments of on-task discourse. A return to the task is enforced by interlocutor A in line 16. 
Lexical Gain Scores
Individual lexical gain scores were determined on the basis of the unknown words exclusively. That is, target vocabulary items previously known by an individual participant (as indicated on the pre-test) were not counted when establishing the gain score for that individual. Therefore, the gain score for each learner was determined by first establishing the number of unknown target items for that learner, and then calculating the percentage of these correct items on the post-test.
RESULTS
Results for each group of participants are described separately following the research questions, which are repeated here.
Research Question 1: Does L2 Learners' Production Vary as a Function of Different CMC Technologies?

ESL Group
Paired groups t-tests were run comparing the mean number of total words, total turns, and off-task discourse in ChatNet with that in the Palace. As can be seen from Table 7 , the Palace generated an average of 398 words per dyad, whereas ChatNet generated only 305 words. The difference is not statistically significant. Table 7 also shows that the Palace generated significantly more turns than did ChatNet during task completion. An eta 2 value of .63 suggests that the proportion of variance in the number of turns that can be associated with the independent variable (CMC interface) represents a strong relationship. Finally, ChatNet elicited a higher percentage of "on-task" discourse than did the Palace. Again, however, a two-tailed, paired groups t-test suggests that the difference is not significant. Nevertheless, it is evident that participants were "off task" about 11% of the time while engaged in the Palace activity, whereas they were off task only 3% of the time during the ChatNet task.
SFL Group
Paired groups t-tests were also run for the SFL group comparing the mean number of total words, total turns, and off-task discourse in ChatNet with the Palace. As Table 8 shows, the Palace generated an average of 248 words per dyad, and ChatNet generated a slightly higher 261 words per dyad. Table 8 also shows that the Palace and ChatNet generated about the same number of turns during task completion. Finally, ChatNet elicited a higher percentage of "on-task" discourse than did the Palace. Although the difference is not statistically significant, it is apparent that the participants were "off task" about 8% of the time while engaged in the Palace activity, whereas they were off task only 2% of the time during the ChatNet task. In addition, participants made use of the L1 about 3.1% of the time in the Palace, whereas the L1 was hardly ever used during the ChatNet task. 4
Research Question 2: Do the Differential Features of CMC Technologies Affect Vocabulary Acquisition?
As Table 7 indicates, the short-term lexical gains made by learners were higher in the ChatNet condition than in the Palace. Again, though a dependent groupstest yielded non-significant results, an effect size of .53 indicates a moderate 42 / ZHAO ET AL. discrepancy. 5 After adjusting for the words already known by the participants, we see that participants "learned" an average of 81% of the new words in the ChatNet condition, as opposed to 62% of the new words in the Palace. When we considered the delayed post-test, we found that in eight cases the ESL participants' scores were higher than their immediate post-test scores. This was true for lexical items in both the Palace and ChatNet tasks. However, we suspect that these scores say little about actual middle-or long-term retention, as there was evidence that many learners looked up the words after the activity. In other words, it is difficult to draw any certain conclusion about the long-term effects of the Palace and ChatNet from the available data. To avoid misleading our readers, delayed post-test data are not reported here. Nevertheless, this occurrence does suggest a motivational factor at work. It appears that both computer-mediated tasks have motivated learners to look up the words they did not know after class.
Research Question 3: Do Learners' Perceptions and Attitudes Toward Task-Based Language Learning Vary According to the CMC Technology Employed?
Overall, both groups of learners rated the Palace and ChatNet activities as highly favorable. 6 They felt that the experience facilitated language learning through focused and pleasant interaction appropriate to their respective ability levels. Further, as Tables 2 and 3 indicate, both groups expressed a slight preference for sound (the Palace) over no sound (ChatNet). Participants, though, did not seem to make a clear connection between their ability to concentrate on the task and the graphical interface, or lack thereof (Table 4 ). The two groups had different opinions regarding the degree to which the sound feature aided in communication, with the SFL group rating this aspect much higher than the ESL group. Indeed, based on anecdotal comments, the sound often detracted from the comprehensibility of the message for the ESL group. This may have little to do with the sound feature itself and more to do with tying skills, as the Palace's text-to-speech feature translates the text exactly as it is typed. In contrast, there were no reports of typing errors interfering with the intended message in the ChatNet condition. This suggests that the ESL learners were relying heavily on the aural input when available, although the text appeared on the screen as well.
As can be seen in Table 2 , the ESL group felt that the Palace activity was more fun, and that the mutual intelligibility was significantly higher while using the Palace. However, these participants also perceived themselves as being moderately more "on-task" in the ChatNet condition than the Palace. This (correct) perception is supported by the data presented in Table 7 regarding the quantity of on-task discourse produced. However, the ESL learners did not perceive a difference in how much they learned, and did not perceive one program as eliciting more congeniality among participants. This is interesting because, as Table 7 indicates, the ESL group learned more words in the ChatNet condition than in the Palace. Like the ESL group, the SFL group perceived themselves as being more "on-task" during the ChatNet activity (see Tables 8 and 3 ). Unlike their ESL counterparts, though, they felt they were also learning significantly better in this condition (Table 4) . In further contrast to the ESL group, the SFL group did not perceive differences between the two interfaces regarding "fun" and "mutual intelligibility." Moreover, the SFL group interacted significantly more with their avatars than did the ESL group (Table 4) . As mentioned above, the SFL group also felt that the sound feature in the Palace facilitated communication.
When asked which skills they felt they were practicing during each condition, clear tendencies emerged across all categories for both groups (Table 5 ). The majority of participants felt they were practicing reading, writing, and vocabulary in both the graphics-enhanced and text-only programs. One surprising difference was how the two groups differed regarding the categories of speaking and grammar. Specifically, some of the SFL participants felt they were practicing speaking in both conditions, while the ESL group did not. Further, though both groups felt they were practicing grammar in ChatNet, a much higher percentage of the SFL participants felt they were practicing grammar during the Palace activity as well.
DISCUSSION
Although not all the differences in discourse, learning outcomes, and perceptions generated in the two conditions are statistically significant, they show clear tendencies and provide an empirical basis for further discussion. In the following paragraphs, we discuss the results within the theoretical framework proposed earlier in this article. At first look, the inconsistent difference in the amount of output measured in terms of the number of words may seem quite puzzling. Why did ChatNet induce fewer words than the Palace for the ESL group while it generated slightly more words for the Spanish group? As mentioned before, ChatNet and the Palace differ on two of the four dimensions of the proposed taxonomy: modality and spatiality. In other words, the Palace provides more ways of communication than does ChatNet. One can use sound, spatial location, graphics, and text in the Palace, while only text is available in ChatNet. This difference should lead to different types of discourses in the same way as letter correspondence, face-to-face conversations, and telephone conversations produce different discourses. When measured only in terms of one aspect of the discourse, in this case the number of words each dyads produced, the difference may not be so obvious and consistent because the technological affordances interact with other factors. The language proficiency of the interlocutors influences the degree to which they utilize available means of communication. People with less command of the language are more likely to use means other than language to express themselves. It is thus reasonable to hypothesize that less proficient learners produce fewer words in the Palace than in ChatNet since they can communicate via other means in the Palace. However, knowledge of and ability to make use of other means also influence the outcome of communication. If a person does not know how to move avatars or change the graphics in the Palace he will be unlikely to use it, in which case, despite the existence of other communication means, he will still rely on text. In this light, we could think that the ESL students generated more words with the Palace than ChatNet because they were fairly proficient in English and could communicate well in that language without relying on other means. The SFL group, who were less proficient in Spanish, relied more on the other means available in the Palace resulting in less words in the Palace than in ChatNet, where text was the only available communication medium.
What is especially worth noticing for language educators is the amount of offtask discourse the two programs generated. For both groups, the students had more off-task communication in the Palace than in ChatNet. This difference can be accounted for by the fact that the Palace provides more means for communication than ChatNet does. More communication means convey more information, and thus more possibility for off-topic discourse. For example, face-to-face oral conversations often contain more off-topic information than does written correspondence.
The apparent difference in learning outcomes is also worth noticing. ChatNet seemed to have led to a better retention of words than did the Palace. This may be the result of deeper cognitive processing required in a text environment than in a multimedia environment. The affordance of multiple communication means of the Palace made it easier for the students to exchange information without actually processing the meaning of the words. Since the task was to have students pick up objects, the multimedia environment of the Palace allowed the students to directly exchange the images, while the text environment required the students to actually use language to explain this, which may have taken more negotiation in order to complete the task. In other words, ChatNet required the students to process the information more deeply.
In summary, the main purpose of this article is to point out that technology is not always a subjective, universally-neutral pedagogical tool. We tried to illustrate this in two different ways. First, we drew upon existing literature on CMC technologies to support a theoretical framework that highlights the differences among the various computer applications that support computer-mediated communications. Second, we conducted two studies to pilot test the hypothesized differences of two different CMC programs. Although preliminary, the results of the two studies appear to support the theoretical hypotheses. As the results suggest, there indeed exist differences between the discourses, learning outcomes, and perceptions induced by the two different CMC technologies, despite the fact that some of the differences are not statistically significant.
Focusing on a commonly used and researched technology, we are able to both theoretically and empirically demonstrate that CMC technology can be realized in multiple forms and shapes, each of which has its own individual characteristics. These different characteristics are distributed across four different dimensions: temporality, spatiality, identity, and modality. Depending on the relative location on these dimensions, these characteristics have significant impact on student online behaviors in terms of social, linguistic, and psychological expressions. Although the two empirical studies were preliminary due to their sample size and quasi-experimental nature, they did positively confirm the view that each technology has unique features that actively shapes potential uses and users.
It seems evident that all technologies are not the same. In a sense, this article did nothing more than discovering the obvious or "common sense." However, what is interesting is that the common sense seems to have been lost in the research and practices of educational technology. A case in point is the popular question asked by both researchers and the lay public: "Does technology (computer) make a difference in student learning?" Or its variations: "Does word processing improve writing?" and "Does the Internet affect people's social life?" These seemingly reasonable and compelling questions are great policy questions, but are very poor for implementation because they all ignore the obvious: technology is different; different technologies have different features, therefore different affordances and constraints.
This view has significant implications for research and online educational practice in general, and CALL in particular. First, it calls for closer attention to the specific characteristics of CMC technologies. It is not unreasonable to expect that different features of CMC technologies may support different types of tasks and learners in different ways. In other words, we might expect that learner factors, such as learning and cognitive styles, language proficiency, computer proficiency, and other psychological traits and task variables would interact with characteristics of technology. Future research should investigate the interactions among technology, the learner, and the tasks. Practitioners also need to be mindful about which technology to use for certain types of tasks and learners.
Second, this view also suggests that we study the characteristics of technologies, not the technologies themselves. In other words, we should explore how certain qualities of technology such as speed of communication and modes of communication, rather than the specific software or hardware used, affect student learning. Qualities or characteristics also have to be realized in specific software and hardware, however. Specific software and hardware are only examples of the qualities of a class of technology. For instance, Eudora, in our analysis, is one case of text-based, asynchronous communication, but text-based, asynchronous communication can also be realized in other software packages. Below is a list of words. Look at the pictures as instructed by your teacher and write in the letter(s) of the correct picture next to the appropriate word.
APPENDIX E
ID# ________________
Matching! Below is a list of words. Look at the pictures as instructed by your teacher and write in the letter(s) of the correct picture next to the appropriate word.
1. chain saw ( ) 2. cork screw ( ) 3. binoculars ( ) 4. blender ( ) 5. thumbtack ( ) 6. banjo ( )
APPENDIX F
You and your partner are stranded on a desert island. You will attempt to hike across the island tomorrow (40 miles). You have already filled one of the backpacks with food and water for the long trip, which one of you will carry. The other one of you will carry the other supplies you will need for the journey. Below is a list of all of the items YOU currently have in YOUR backpack. Your partner has a different list of items that were in HIS/HER backpack. Since you don't have room to take everything, decide with your partner which of the items you will really need on this trip. You can fit no more than six items (ESL group)/three items (SFL group) total in the one backpack. Task 2 instructions for ESL group: You and your friend have decided to take a trip to Arizona to see the American Southwest. You will go hiking and camping. There was a special deal on plane tickets, but to get that low price you may only bring one bag total. You are now chatting with your friend and trying to decide what to bring besides your clothes. The items below are things that you are considering bringing with you. Your friend also has some things in mind. Together you must decide which THREE (3) things total you will need for your trip.
Task 2 instructions for SFL group: You and your friend decided to take a trip to a Latin-American country. There was a special on the tickets, two for the price of one. However, because of the great price you were only allowed to take one suitcase between the two of you. During your visit, you saw many wonderful places. You bought five items and your partner bought five different ones. Now, the two of you are ready to return home and you are packing the one suitcase. You and your partner realized that you could not fit everything that you bought into the one suitcase.
• Look at the pictures of the items that you have purchased.
• Then, describe in Spanish the pictures to your friend.
• Finally, discuss with your partner which five items total you will agree to pack.
